Kufa Journal For Agricultural Sciences — 2025:17(3) : 131- 152 Al-Haidary et al.

Controlling of rot root pathogens on cucumber using some plant extracts and

bio-control agent Trichoderma harzianum
Firas H. Al-Haidary, Akeel E. Mohammed, Usamah A. A. Alshimaysawe and Jamal H. Kadhim
Department of Plant Protection, Faculty of Agriculture, University of Kufa, Najaf, Iraq.

Corresponding author: osama.alshmesawi@uokufa.edu.iq

DOI: https://doi.org/10.36077/kjas/2025/v1713.19056

Received date: 27/12 /2024

Accepted date: 2/3/2025

Abstract

Different fungal pathogens that cause rot root disease have a significant impact on cucumbers,
which has a tremendous economic limitation on the yield of this important vegetable crop. The
current study aims to examine the effect of cold aqueous extract of three plants (Acacia
farnesiana, Myrtus communis and Nerium oleander) on the radial growth and the biomass of
some pathogenic fungi (Rhizoctonia solani and Macrophomina phaseolina) with the presence of
Trichoderma harzianum as a bio-control agent. Fungal pathogens were isolated from root parts of
infected cucumber plants that were collected from different regions of Najaf province, while the
bio-control fungus was obtained from the Bio-control Laboratory, Faculty of Agriculture -
University of Kufa. Results of the current study showed that 20% of the cold aqueous extract of
M. communis powder was superior to the rest of the studied extracts in inhibiting the radial
growth of studied fungi, as the radial growth of R. solani reached 3.49cm, M. phaseolina 3.02cm,
and 7. harzianum 3.67cm. Thely apparent effect of the same extra extract on the growth of the
fresh and dry biomass of the aforementioned fungi. The outcomes demonstrated that the 20%
concentration of cold aqueous extract of M. communis also increased the percentage of seed
germination and the fresh weight of cucumber plants. The cold aqueous extract of M. communis
leaves and T. harzianum as a biological can be used , to inhibit the growth of both pathogens of

rot root disease, thus protecting cucumber seedlings and producing healthy plants.
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Introduction

Soil-borne pathogens, particularly fungi, are
extremely dangerous to crops as, in recent
years, many diseases have emerged,
including seedlings death and root rot
diseases caused by the pathogenic fungi of
soil (4). These fungi are endemic to the soil
and have complex relationships with the
surrounding environment (17). The threat of
root rot is still the main challenge that facing
the agricultural crops globally as it grows
away from human sight with a wide range of
plant hosts as well as they can resist
unsuitable environmental conditions and can
remain in the soil and plant residues for a

long time (22).

Many methods have been used to control
plant diseases, especially the use of chemical
control as it gives fast and control; however,
most of chemical fungicides are polluted and
toxic to human and animal and have adverse
effect on other soil microorganisms (20). In
addition, some fungi can resist to these
chemicals which forces agricultural research
institutions to find other solutions (15).

Therefore, plant extracts were used to

KJAS is licensed under a Creative Commons Attribution 4.0 International License.

control the pathogenic fungi and some of
these natural products achieved advanced
levels of eliminating fungal pathogens as it
presents naturally in plant and has antifungal
activity and can be degraded very fast (12).
However, it has received significant
attention in recent years, as the extracts of
medicinal plants and herbs have been used
as sources for the production of medicinal
drugs or as a source of active ingredients

that go into drug formulation (5).

Many studies have addressed the effect of
these extracts on the growth of
microorganisms, and thus they can be used
in treating some different microbial diseases
(8, 10 and 13). Many wild plants were
grown in Iraq, which have a great impact
and importance when exploited as
antifungals or in the manufacture of
commercial fungicides of plant origin for
some pathogens of fungal plant diseases.
Therefore, the study aimed to determine the
effect of cold aqueous extract of the leaves
of A. farnesiana, M. communis and N.
oleander plants in protecting cucumber
plants from infection with rot root

pathogens.
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Materials and methods

Isolation of fungi used in the study

Fungi were isolated from the roots and
crown area of infected cucumber seedlings.
The infected parts were washed with running
water to remove dust, and then they were
sterilized with a 2% sodium hypochlorite
solution for 3 minutes, washed several times
with sterile water, and then placed on a
sterile filter paper to remove the water. The
infected parts were cut into small pieces
about 0.5-lcm long and planted in Petri
plates containing P.D.A. culture medium.
Sterilized and incubated in the incubator at a
(25+2)°C temperature. After the growth of
fungal colonies, they were purified and
diagnosed in the Plant Diseases Laboratory
of the Plant Protection Department, Faculty
of Agriculture, University of Kufa, based on
the characteristics mentioned by Parmeter

and Whitney (18) and Poudel and Vaghefi
(19).

Trichoderma harzianum isolate

T. harzianum isolate was used as a bio-
control agent, which was obtained from the
Biocontrol ~ Laboratory,  Faculty  of
Agriculture - University of Kufa, and has

shown high efficiency as a biocontrol agent

against many plant pathogens as well as

stimulating plant growth in previous studies.

Preparation of cold aqueous extract of A4.
farnesiana, M. communis and N. oleander

leaves

The medium was prepared by adding (0, 5,
10, 20) grams of leaf powder for each of 4.
farnesiana, M. communis and N. oleander
plants, on a dry weight basis, to 1000 mL of
sterile distilled water. The mixture was
soaked for 24 hours, and then filtered into
another beaker using a piece of gauze cloth
(fidget) to get the extract. 39 grams of the
prepared nutrient medium (P.D.A.) were
added to the filtrate and the volume was
completed to one liter, each separately. It
was sterilized in an autoclave at 121°C and
15 Ib/ang2 for 20 minutes and poured into
Petri plates according to the requirements of
the experiment, and same media was

prepared to obtain liquid medium.

The effect of cold aqueous extract of
powdered leaves of A. farnesiana, M.
communis and N. oleander on the radial
growth of pathogenic fungi and T.

harzianum in Petri plates

The centres of Petri plates were inoculated
after the P.D.A. nutrient medium was get

solid, which contains the cold aqueous
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extract of powdered leaves of A. farnesiana,
M. communis and N. oleander plant, with
0.5cm diameter discs from the edge of 7-
day-old colonies of each fungus used in the
study with three replicates for each
concentration, taking into account the
comparison of control treatment (P.D.A.
only), then plates were incubated at 25+2°C,
and the distance of diagonal growth was
calculated after every 24 hours and
cumulatively for 3 days using a transparent
ruler as well as the percentage of inhibition
was also calculated according to the

equation of Abbot (2).

The effect of cold aqueous extract of leaf
powder of A. farnesiana, M. communis
and N. oleander on the growth of the
biomass of pathogenic fungi and T.

harzianum

Pathogenic fungi and 7. harzianum were
grown by inoculating 250 mL glass bottles
containing 100 mL of the above-mentioned
extracts with three 0.5cm discs of the
aforementioned fungi, individually, in three
replicates, taking into account the use of
P.D.B. as control, the beakers were
incubated in the incubator at 25+2°C for 28
days. The fungal cultures were filtered

through the Whatman 0.01 type filter paper,

then the fungal mass was transferred to a
sensitive scale, and the fresh and dry weight

was calculated.

The effect of pathogenic fungi and T.
harzianum treated with concentrations of
cold aqueous extract of M. communis on
the germination and growth of cucumber

plants in pots

This experiment was carried out by planting
cucumber seeds in small plastic pots with a

capacity of 250 grams containing

agricultural soil to which some pathogenic
fungi and T. harzianum were added, treated
with concentrations of the cold aqueous
extract of the leaf powder of M. communis
plant separately, and according to the

following treatments:

Soil only

Soil + 5% cold extract

Soil + 10% cold extract

Soil + 20% cold extract

Soil + R.s

Soil + R.s + 5% cold extract
Soil + R.s + 10% cold extract
Soil + R.s +20% cold extract

Soil + M.p

KJAS is licensed under a Creative Commons Attribution 4.0 International License. -.
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Soil + M.p. + 5% cold extract
Soil + M.p. + 10% cold extract
Soil + M.p. + 20% cold extract
Soil + T.h

Soil + T.h + 5% cold extract
Soil + T.h + 10% cold extract
Soil + T.h + 20% cold extract

After 10 days, the percentage of seed
germination was calculated, as well as rotten
seeds dead and healthy seedlings, and after
15 days, the shoot and root lengths and fresh

weight were calculated.

Effect of dipping cucumber seeds in cold
aqueous extract of M. communis on the
growth of pathogenic fungi and T.
harzianum and growth of cucumber

plants in pots

This experiment was carried out by dipping
cucumber seeds in concentrations of cold
aqueous extract of the powdered leaves of
the M. communis plant and cultivating them
in small plastic pots with a capacity of 250

grams containing agricultural soil to which

KJAS is licensed under a Creative Commons Attribution 4.0 International License.

some pathogenic fungi and 7. harzianum

were added separately.

After 10 days, the percentage of seed
germination was calculated, as well as rotten
seeds, and dead and healthy seedlings, and
after 15 days, the shoot and root lengths and

fresh weight were calculated.

Germination percentage =

Number of germinated seeds

X 100
Total number of seeds
Percentage of rotten seeds =
Number of rotten seeds
x 100

Total number of seeds

Statistical analysis

The laboratory experiments were carried out
according to the Complete Randomized
Block Design (C.R.D.). The field experiment
was designed according to the Complete
Randomized Block Design (C.R.B.D.), and
the means were compared using the Least
Significant Difference (L.S.D.) under the
probability level of 0.05.
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Results and Discussion

The effect of cold aqueous extract of A.
farnesiana, M. communis and N. oleander

on the radial growth of R. solani

Results of Table 1 indicate that the cold
aqueous extract of the leaves of A.
farnesiana plant led to a reduction in the
radial growth of R. solani in Petri plates,
where the growth rate reached 3.97 cm
compared to the cold aqueous extract of the
leaves of M. communis and N. oleander. The

effect of the concentration factor on the

concentration of 20 grams of cold water
extract of A. farnesiana was reduced the
radial growth of R. solani to 3.49cm
compared to the rest of studied
concentrations of plant extracts (Fig 1). The
effect of time on the growth of R. solani
increased when the time period increased.
Results of the triple interaction effect
indicated that 20 grams of cold aqueous
extract of 4. farnesiana leaves led to 1.63cm
reduction in the radial growth of R. solani

compared to the rest of the interaction

treatments.

radial growth of R. solani showed that the

Table 1. The effect of cold aqueous extract of A. farnesiana, M. communis and

N. oleander on the radial growth of R. solani in Petri plates.

Plant type Concentration Radial growth of R. solani (cm) Average Average of
Time (h) of plants concentration
24 48 72
A. farnesiana 0 3.58 5.36 8.50
5 3.26 4.60 7.03 5.81
10 2.98 4.28 7.11 4.87
20 243 3.61 5.80
M. communis 0 3.58 5.36 8.50 4.92
5 2.45 3.45 5.75
10 2.58 3.71 5.58 3.97 4.59
20 1.63 1.71 3.40
N. oleander 0 3.58 5.36 8.50
5 3.70 5.55 8.50

Ot
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10 3.11 4.65 7.38 5.26 3.49
20 2.68 4.10 6.08

Average of time 2.96 431 6.84

L.S.D=0.05 Plants= 1648 Concentration=0.1903 Time= 0.1648

Interaction= 0.5709

The least significant difference = P>0.05

Concentration % (g/L) Plant type

10

s

Nerium
oleander

Acacia
farnesiana

Myrtus
/ communis

Figure 1. Shows the effect of different concentrations of cold aqueous extract

of studied plants on the radial growth of R. solani in Petri plates

The effect of cold aqueous extract of 4. Table 2 results showed that the cold aqueous
farnesiana, M. communis and N. oleander extract of M. communis leaves reduced the
on the radial growth of M. phaseolina radial growth of M. phaseolina fungus in

Petri plates, where the irowth rate reached
KJAS is licensed under a Creative Commons Attribution 4.0 International License. ®. E
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3.02cm compared to the radial growth of the
fungus on the cold aqueous extract of M.
oleander and A. farnesiana leaves (Fig 2).
Studying the effect of the concentration
factor on the radial growth of M. phaseolina,
it was found that the concentration of 20g of
the cold aqueous extract of M. communis
leaves led to a reduction in the radial growth
of the fungus, which reached 2.72cm

compared to the rest of the concentrations

studied for the extracts of N. oleander and A.
farnesiana. The effect of the time factor on
the growth of the fungus showed an increase
of the radial growth when increasing the
period. Result of the triple interaction
showed that the concentration of 20g of the
cold aqueous extract of M. communis leaves
was reduced the radial growth of M.
phaseolina up to Ocm compared to the rest

of the interactions.

Table 2. The effect of cold aqueous extract of A. farnesiana, M. communis and

N. oleander on the radial growth of M. phaseolina in Petri plates.

Plant type Concentration Radial growth of M. phaseolina  Average Average of
(cm) of concentration
Time (h) plants
24 48 72
A. farnesiana 0 4.75 6.50 8.50
5 4.50 6.46 8.50 6.15 6.40
10 4.53 6.35 8.50
20 3.63 5.00 6.60
M. communis 0 4.75 6.50 8.50 5.07
5 3.15 3.36 4.06 3.02
10 1.35 1.83 2.75
20 0.00 0.00 0.00 4.21
N. oleander 0 4.75 6.50 8.50
5 3.78 5.46 6.38 4.82
10 2.65 4.10 5.80 2.72
20 2.33 3.21 4.36
Average of time 3.34 4.60 6.03

KJAS is licensed under a Creative Commons Attribution 4.0 International License.
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L.S.D=0.05
0.4126

Plants=0.111 Concentration=0.13 Time=0.11 Interaction=

The least significant difference = P>0.05

Concentration (g/L)

Plant type

Nerium
oleander

Acacia
Jfarnesiana

Mpyrtus
communis

Figure 2. Shows the effect of different concentrations of cold aqueous extract

of studied plants on the radial growth of M. phaseolina in Petri plates

The effect of cold aqueous extract of A.
farnesiana, M. communis and N. oleander

on the radial growth of 7. harzianum

Results indicate that the cold aqueous extract
of M. communis leaves led to a reduction in

the radial growth of 7. harzianum in Petri

plates, where the growth rate reached
3.67cm compared to the radial growth of the
fungus on the cold aqueous extract of N.
oleander and A. farnesiana leaves (Table 3
and Fig 3). The concentration factor effect

on the radial growth of 7. harzianum showed

KJAS is licensed under a Creative Commons Attribution 4.0 International License. -.
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that the concentration of 20g of the cold
aqueous extract of M. communis leaves was
reduced the radial growth of 7. harzianum,
where it reached 4.40cm compared to the
rest of the concentrations studied for other
plant extracts. The effect of the time on the

growth of the 7. harzianum was increased

when increase the time period, while the
results of the triple interaction showed that
the concentration of 20g of the cold aqueous
extract of M. communis leaves led to a
reduction in the radial growth of T.
harzianum, where it reached 0.58cm

compared to the rest of the interactions.

Table 3. The effect of cold aqueous extract of A. farnesiana, M. communis and

N. oleander on the radial growth of 7. harzianum in Petri plates.

Plant type Concentration Radial growth of 7. harzianum  Average Average of
(cm) of concentration
Time (h) plants
24 48
A. farnesiana 0 5.51 8.50
5 5.46 8.50 6.98 7.01
10 543 8.50
20 5.50 8.50
M. communis 0 5.51 8.50 5.69
5 2.53 4.46 3.67
10 1.90 3.88
20 0.58 2.03 5.55
N. oleander 0 5.51 8.50
5 4.66 8.50 6.32
10 5.10 8.50 4.40
20 3.25 6.53
Average of time 4.24 7.07
L.S.D=0.05 Plants=0.13 Concentration=0.15 Time= 0.1 Interaction=

0.37

The least significant difference = P>0.05

KJAS is licensed under a Creative Commons Attribution 4.0 International License.
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Concentration (g/L)

Plant type

Nerium
oleander

Acacia
farnesiana

Myrtus
communis

Figure 3. Shows the effect of different concentrations of cold aqueous extract

of studied plants on the radial growth of 7. harzianum in Petri plates

The effect of cold aqueous extract of A.
farnesiana, M. communis and N. oleander
on the growth of fresh biomass of

pathogenic fungi and 7. harzianum

The results, as shown in Table (4), indicate
that the cold aqueous extract of N. oleander
leaves reduced the fresh biomass of the

studied fungi, which reached an average of

2.65g compared to the growth in the rest of
the extracts. When studying the effect of the
concentration factor on the growth of the
fresh biomass of the fungi, the 5g of the cold
aqueous extract of N. oleander leaves led to
a reduction in the growth of the fresh
biomass of the fungi, where it reached 1.16g

compared to the rest of the concentrations

KJAS is licensed under a Creative Commons Attribution 4.0 International License. -.
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studied for other plant extracts. Also, when

studying the effect of plant extracts on the

growth of the fresh biomass of the studied

fungi, it became clear that M. phaseolina and

T. harzianum were the most affected by the

extracts, where the fresh biomass reached

1.70g for each. The effect of the triple

interaction, the concentrations of 5 and 10g

of the cold aqueous extract of N. oleander

leaves reduced the growth of the fresh

biomass of M. phaseolina and T. harzianum,

where it reached Og for each compared to the

rest of the interactions.

Table 4. The effect of cold aqueous extract of A. farnesiana, M. communis and

N. oleander on the growth of fresh biomass of pathogenic fungi and 7.

harzianum.
Plant type Concentration Growth of fresh biomass (g) Average Average of
Fungi of concentration
R. solani M. phaseolina  T. harzianum plants
A. farnesiana 0 8.88 2.45 2.45
5 3.03 1.23 1.23 4.59
3.15
10 3.66 2.82 2.82
20 4.73 2.20 2.20
M. communis 0 8.88 2.45 2.45 1.16
5 1.99 0.00 0.00
2.65
10 2.67 0.00 0.00
20 5.10 1.82 1.82 1.87
N. oleander 0 8.88 2.45 2.45
5 2.14 0.41 0.41
2.75
10 2.00 1.42 1.42 2.69
20 0.00 3.19 3.19
Average of fungi 4.33 1.70 1.70 4.33

L.S.D=0.05

Plants= 0.565

2.261

Concentration= 0.653 Time= 0.653 Interaction=

The least significant difference = P>0.05

KJAS is licensed under a Creative Commons Attribution 4.0 International License.
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The effect of cold aqueous extract of 4.
farnesiana, M. communis and N. oleander
on the dry biomass of pathogenic fungi

and 7. harzianum

The outcomes indicate that the cold aqueous
extract of the leaves of the N. oleander plant
reduced the dry biomass of the studied fungi,
where it reached an average of 0.21g
compared to the rest of the extracts (Table
5). The effect of the concentration of the
studied plant extracts on the growth of the
dry biomass of the fungi showed that the 5g

of cold aqueous extract of N. oleander led to

a reduction in the growth of the dry biomass
of all studied fungi, where it reached 0.07g
compared to the rest of the concentrations.
The effect of the extracts on the growth of
the dry biomass of fungi showed that the
fungus 7. harzianum was the most affected
by the extracts, where the dry biomass
reached 0.18g. Results of the effect of the
triple interaction showed that the 5 and 10g
concentrations of the cold aqueous extract of
the leaves of 4. farnesiana was reduced the
growth of the dry biomass of M. phaseolina
and T. harzianum, where it reached Og for

each compared to the rest of the interactions.

Table 5. The effect of cold aqueous extract of A. farnesiana, M. communis and

N. oleander on the dry biomass of pathogenic fungi and 7. harzianum.

Plant type Concentration Dry biomass (g) Average Average of
Fungi of concentration
R. solani M. phaseolina  T. harzianum plants
A. farnesiana 0 0.95 0.45 0.45
5 0.16 0.04 0.04 0.62
0.24
10 0.13 0.31 0.11
20 0.21 0.19 0.16
M. communis 0 0.95 0.45 0.45 0.07
5 0.12 0.00 0.00
0.21
10 0.14 0.00 0.00
20 0.20 0.12 0.27 0.11
N. oleander 0 0.95 0.45 0.45 0.2
5 0.20 0.02 0.07 ' 0.16

KJAS is licensed under a Creative Commons Attribution 4.0 International License.
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10 0.12 0.08 0.09
20 0.00 0.20 0.11
Average of fungi 0.34 0.19 0.18

Plants= 0.03513 Concentration= 0.04056 Time= 0.04056
Interaction= 0. 14051

L.S.D=0.05

The least significant difference = P>0.05

The significant effect of using soil + 20%
concentration of the cold aqueous extract of
M. communis leaves treatment led to an
increase in the percentage of cucumber seeds
germination, which  reached  80.82%
compared to the rest of the treatments (Table
6). The soil+ fungus treatment decreased the
percentage of cucumber seeds germination
to 55.83%. While the effect of the fungus on
the percentage of seeds germination showed
that the 7. harzianum was increased the
percentage of cucumber seed germination to

74.99%, whereas the R.solani was decreased

the percentage of seeds germination which
reached 72.08%. The effect of the
interaction between the treatments and the
fungi indicated that the soil + 5% and soil +
10% cold aqueous extract of M. communis
leaves treatments with R.solani fungus were
increased the percentage of cucumber seeds
germination by up to 86.66% for each
treatment. In comparison, the interaction
between the soil + R.solani fungus treatment
decreased the germination percentage to

20%.

Table 6. The effect of adding pathogenic fungi and 7. harzianum treated with

different concentration of cold aqueous extract of M. communis on the

percentage of cucumber seeds germination in the plastic pots after 10 days of

planting.
Treatments The percentage of cucumber seeds The effect of
germination (%) treatments
Fungi
R. solani M. phaseolina  T. harzianum
Soil only 70.00 80.00 73.33 73.33

KJAS is licensed under a Creative Commons Attribution 4.0 International License.
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Soil+5% cold extract 80.00
Soil+10% cold extract 70.00
Soil+20% cold extract 80.00
Soil+ fungus 20.00
Soil+ fungus +5% cold extract 86.66

Soil+ fungus +10% cold extract 86.66
Soil+ fungus + 20% cold extract ~ 83.33
The effect of fungi 72.08
L.S.D=0.05

70.00 80.00 77.50
80.00 70.00 72.50
70.00 83.30 80.82
63.33 80.00 55.83
73.33 80.00 75.83
63.33 60.00 71.66
80.00 73.33 76.66
72.49 74.99

Treatments= 7.775 Fungi= 5.497 Interaction= 15.549

Table 7 results indicate that the treatment
soil + fungus + 20% concentration of cold
aqueous extract of M. communis was
increased the fresh weight of cucumber
plants, which amounted 2.05 g compared to
the rest of the treatments. It can be noted that
the treatment soil + fungus led to a decrease
in the fresh weight of cucumber plants which
amounted 1.23g. The effect of the fungi

factor on the fresh weight of cucumber

plants showed that the T.harzianum was
increased to 1.84g, while R.solani decreased
the fresh weight of cucumber plants to 1.62
g. The interaction between the treatments
and fungi indicated that the treatment soil +
R.solani was decreased the fresh weight of
plants. The cucumber plants are ripe to zero
because most of the seeds rotted, leading to
the seedlings' death after the outbreak due to
the pathogenic fungus.

Table 7. The effect of adding pathogenic fungi and 7. harzianum treated with
different concentration of cold aqueous extract of M. communis on the fresh

weight of cucumber in the plastic pots after 10 days of planting.

Treatments Fresh weight (g) The effect of
Fungi treatments
R. solani M. phaseolina  T. harzianum
Soil only 1.71 1.71 1.71 1.71
Soil+5% cold extract 1.77 1.77 1.77 1.77

Ot
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Soil+10% cold extract 1.62
Soil+20% cold extract 2.00
Soil+ fungus 0.00
Soil+ fungus +5% cold extract 2.01

Soil+ fungus +10% cold extract 2.11
Soil+ fungus + 20% cold extract ~ 1.75
The effect of fungi 1.62
L.S.D=0.05

1.62 1.62 1.62
2.00 2.00 2.00
1.44 1.69 1.23
1.74 1.60 1.78
2.01 1.94 2.01
2.37 2.07 2.05
1.83 1.84

Treatments= 0.1767 Fungi=0.1250 Interaction= 0.3535

Soil + 20% concentration of cold aqueous
extract of M. communis treatment was
increased the percentage of cucumber seeds
germination ~ which  reached  80.83%
compared to the rest of the studied
treatments (Table 8). The treatment soil +
fungus + 10% concentration of cold aqueous
extract of M. communis was decreased the
percentage of seeds germination to 68.66%.
The effect of the fungus on the percentage of
cucumber seed germination showed that R.

solani was increased the percentage which

reached 77.08%, while the T. harzianum was
decreased this percentage to 73.33%. The
interaction between the treatments indicated
that the soil + fungus + 20% concentration
of cold aqueous extract of M. communis with
R.solani treatment led to an increase in the
percentage of cucumber seed germination
with up to 90%, while the interaction
between soil + fungus + 10% concentration
of cold aqueous extract of M. communis and
T. harzianum was reduced the percentage of

cucumber seed germination to 56.66%.

Table 8. The effect of dipping cucumber seeds on different concentrations of

cold aqueous extract of M. communis on the percentage of cucumber seed

germination in the soil of plastic pots that contains pathogenic fungi and 7.

harzianum after 10 days of planting.

Treatments The percentage of cucumber seeds The effect of
germination (%) treatments
Fungi
R. solani M. phaseolina T. harzianum
Soil only 80.00 73.33 80.00 75.83

KJAS is licensed under a Creative Commons Attribution 4.0 International License.
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Soil+5% cold extract 80.00
Soil+10% cold extract 70.00
Soil+20% cold extract 80.00
Soil+ fungus 66.66
Soil+ fungus +5% cold extract 73.33

Soil+ fungus +10% cold extract 76.66
Soil+ fungus + 20% cold extract ~ 90.00
The effect of fungi 77.08
L.S.D=0.05

80.00 70.00 75.00
73.33 70.00 71.66
80.00 80.00 80.83
76.66 80.00 76.66
80.00 70.00 76.66
66.66 56.66 68.33
63.33 80.00 80.00
74.16 73.33

Treatments= 8.89 Fungi=6.29 Interaction=1.1963

Results of Table 9 showed that the treatment
soil + fungus + 20% concentration of cold
aqueous extract of M. communis was
increased the fresh weight of cucumber
plants, which amounted 2.24 g compared to
the rest of the treatments. While the
treatment soil + 10% of cold aqueous extract
of M. communis was decreased the fresh
weight to 1.62g. The effect of fungi on the
fresh weight of cucumber plants showed that
R. solani led to an increase in the fresh

weight, which amounted to 2.15g, while M.

phaseolina and T. harzianum were decreased
the fresh weight which amounted to 1.90g
for each. The interaction between the
treatments and fungi indicated that the
treatment soil + fungus + 20% concentration
of cold aqueous extract of M. communis with
R.solani was increased the fresh weight of
cucumber plants up to 2.64g, while the
interaction between the treatment soil + 10%
of cold extract of M. communis with all
fungi resulted in a reduction in the fresh

weight of cucumber plants to 1.62g for each.

Table 9. The effect of dipping cucumber seeds on different concentrations of
cold aqueous extract of M. communis on fresh weight of cucumber in plastic

pots that contains pathogenic fungi and 7. harzianum after 10 days of planting.

Treatments Fresh weight (g) The effect of
Fungi treatments
R. solani M. phaseolina T. harzianum

Ot
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Soil only 1.71
Soil+5% cold extract 1.77
Soil+10% cold extract 1.62
Soil+20% cold extract 2.00
Soil+ fungus 2.49
Soil+ fungus +5% cold extract 2.32

Soil+ fungus +10% cold extract 2.70
Soil+ fungus + 20% cold extract ~ 2.64
The effect of fungi 2.15
L.S.D=0.05

1.71 1.71 1.71
1.77 1.77 1.77
1.62 1.62 1.62
2.00 2.00 2.00
2.09 2.00 2.16
2.04 1.69 2.07
2.17 2.09 2.20
2.04 2.36 2.24
1.93 1.90

Treatments= 0.1885 Fungi=0.1333 Interaction=0.3769

The effect of cold aqueous extract of some
plant can be considered as effective method
to control rot root disease on cucumber
caused by R. solani and M. phaseolina with
the biological agent 7. harzianum. Using
20% concentration of the cold aqueous
extract of M. communis powder was
significant in inhibiting the radial growth of
studied fungi. There was also a clear effect
of this extract on the growth of the fresh and
dry biomass of the studied fungi. The
outcomes determined that the 20%
concentration extract of M. communis also
increased the percentage of seed germination
and the fresh weight of cucumber plants.
The effect of aqueous extracts of some
plants on the growth of fungi has been
indicated in many studies (1), for instance,
the aqueous extract of Hedychium spicatum

plant clearly affected the growth rate of the

fungus R. solani, and that the reason for the
inhibition may be due to the extract
containing toxins or antidotes as one of the
secondary metabolic products of parasitic or
saprophytic fungi on plant tissues during the
crushing of those tissues and the action of
the extract from them, which led to a
reduction in the diameter growth of fungi
and inhibition of their action (3 and 7). The
reason for the effectiveness of these extracts
on the radial growth of pathogenic fungi
may also be due to the fact that these plants
contain chemical compounds that have a
negative effect on the growth of the fungus
R. solani, which were released when added
to the culture medium, which led to a change
in the natural properties of the medium and
made it less suitable for the growth of the
fungus. The differences in the effectiveness

of plant extracts can be attributed to their
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differences in the contents of active
ingredients (16, 11 and 9). The main
compounds in plant extracts are mostly
phenols, flavonoids, alkaloids, ketones,
saponins, tannins and sterols (21). Their
properties as a natural fungicides or growth
inhibitors have been recorded. These
components of the active ingredients have
either a direct inhibitory effect on pathogens,
which exposes the effects of the beginning
or inhibitory, as these compounds may help
establish or be the beginning of conditions
conducive to antagonistic organisms (6). The
results of current study are consistent with
what was reached by Jubair et al., (14) who
studied the use of 7. harzianum filtrate and
alcoholic extract of M. communis leaves to

protect cucumber seedling against R. solani.

The T. harzianum as a biological and the
cold aqueous extract of M. communis leaves
can be used in inhibiting the growth of the
both pathogens R. solani and M. phaseolina
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